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3-delayed fission (BDF)

* 2-step process s A ' . BoF
1. B decay of parent *© Nt
2. Fission of daughter | % "\ T,
* Fission if Y
excitation E (<Qg) ~ Br Azi

>
.
\Elonganon
,

* Low energy fission
(influence of microscopic effects)

* Spin/Parity dependence
* Study partial half-life as function of Qz and B¢
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BDF in the neutron-deficient Pb region

* Unexpected asymmetric fission of 180Hg
o Expected: 180T — 180°"Hg — 90Zr + 90Zr = Symmetric
o Observed: 180T| — 180°"Hg — 100RyY + 80Kr = Asymmetric
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Overview

* Experiment
o ISOLDE
o Windmill




EXpe ri m e nt . I S O L D E http://Isolde.web.cern.ch/isolde (2013)

HRS target

* 2 pAprotons on UC, \, e
» 3-step ionization § TTSEN T s e T
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* 30-60 keV extraction S0 NG
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Experiment - Setup
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Overview

* Analysis
o 0-decay spectroscopy
o [BDF
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Analysis : BDF of P+ At

Measured pulse height to
Schmitt calibration fragment mass conversion

( Ef = (a; + a;m:‘)xz +b; + b;m;* + AE o

Momentum conservation €«— <{ miE] = msE;

/

Mass conservation

| m] +m3y = Ay

| o
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Analysis : BDF of P+ At
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Analysis . a-decay spectroscopy

* Prior to this work:

o Only alpha decay of
%At to g.s. of ®2Bi known

o No levels in "**Bi known

o Beta branch bg(196At)
from syst. in literature
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Conclusion and Outlook

Conclusion :

a-decay spectroscopy of At performed
o Unknown fine structure and gamma rays detected
o Preliminary Bi level scheme

Low energy fission studied using BDF of "*'°At

o Two fission modes observed
° Pgpr and partial half life calculated to be compared to

other data

Outlook :
o Compare observations to theoretical predictions

o Isomeric study of BDF for 194At
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Thank you for your attention
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Half-life measurements
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Beta branching calculation
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How to maybe explain bimodal fission with
PES
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g

Potential Energy (MeV)
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Q, Elongation (fission direction)
oy (M1-M2)/(M1+M2) Mass asymmetry

g, Left fragment deformation
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Only populating |.s. 192Bi
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Simulations

- Visualize simulation of events for our setup:

Events on spot and Detector

S o -
L 0 o o a o
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—
len

events
Entries 7159
Mean x 0.03079
Mean y 0.001095
Mean z -0.0006607
RMS x 0.4559
RMSy 0.3801
RMS z 0.3877
Integral 7159
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Pulse height to energy and mass

Ez* = (az/FZ -+ a;m:‘)xz -+ bi/Fi -+ bgm:

mi +my = Ay
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Analysis . a-decay spectroscopy

* Prior to this work:
o Only alpha decay of At to g.s. of ®2Bi known

o No levels in'?Bi known
o Beta branch bg('*°At) from syst. in literature

192 -
Bi




Analysis . a-decay spectroscopy

* Fine structure of 'At
* Predominantly gs of '96At prod /‘\
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Analysis . a-decay spectroscopy

* Preliminary'92Bi level scheme
* Precisely calculate beta branch bg( 196At)
* Half-life determination of produced isotopes
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Analysis : BDF of ®*"*° At

Pgor = 9(1)x10-°
T12pat(BDF) = 17(2)x10% s
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